Abstract-The thermal process control system is a comprehensive course, which aims at thermal production process and uses conventional instrumentation as the tool on the basis of control theory, making it a professional core course in automation specialty and related professions. Studying this course can train skilled personnel for thermal power plant and related majors, make students understand the development of thermal process control technology. In this paper, the status quo and some problems are analyzed. Course innovation teaching reform and experience have been discussed from the teaching content, teaching method, teaching means and practical teaching. Through the teaching reform and practice of the thermal process control system, students can understand and master each part of knowledge well, and have a new understanding of the course related basic theory, which also cultivates students' engineering concept and ability. Practice shows that the reform has achieved good effect in the course of teaching.
INTRODUCTION
The thermal process control system is a comprehensive course [1] , which aims at thermal production process and uses conventional instrumentation as the tool on the basis of control theory, making it a professional core course in automation specialty and related professions. This course features a fast update teaching content, a high level of expertise and practicalness, and theoretical teaching and experimental teaching share the same importance. It involves in a wide range of the basic theory and knowledge, which are comprehensive knowledge, such as computer technology, detection technology, distributed control system and instrument and so on. Through the learning of this course, skilled talents are trained for the power plant and related professions, and students are aware of the development of thermal process control technology and they can master the basic knowledge and engineering methods of the thermal process control system analysis, design and running. This course has played an important role in supporting and promoting the cultivation of students' vocational ability, integrating theory with practice, and lays a solid foundation for students engaging in related work in the future.
With the rapid development of the computer control technology, detection technology and modern control technology [2] [3] , an important branch of process control system technology of automation technology also develops, so that application in electric power, metallurgy, light industry and other industries is becoming more and more widely. Thermal process control system course must reform teaching content and concept, as well, improve the methods and means with the appearance of new technology and application. This article, combined with the practice of the construction of thermal process control system in the school outstanding curriculum, analyzes the current situation of theory teaching and practice teaching of the course, and explores a few problems of the curriculum system construction and practice teaching design, teaching method reform and innovation, so as to cultivate automation professionals with a solid professional foundation and innovative thinking as well as engineering practice ability.
II. THE ANALYSIS OF PRESENT SITUATION OF THERMAL PROCESS CONTROL SYSTEM CURRICULUM TEACHING
The thermal process control system is a more comprehensive course, involving many specialized basic courses [4] [5] . The scheme of the design, analysis and specific implementation of the control system needs the understanding of the principle of control system as well as the actual production process background, and knowledge of automation instrument and engineering application of computer technology. So if students do not master in the learning process, they are forced to learn the related basic knowledge which they do not understand enough in depth again and again, which makes students lose interests in learning. Therefore, in the teaching, the problems of how to combine the teaching with related priory knowledge of the course content should be solved. And mastery will be achieved through a comprehensive multi-disciplinary knowledge and best link up each part of the knowledge, so as to stimulate students' interest in learning, to achieve satisfactory teaching effect.
In the current teaching process, teachers are treated as the main body with knowledge as the center. They follow a fixed pattern of asking questions, reviewing, introducing, teaching, discussing and summary as well as homework. The teaching interaction only exist ask-andanswer between teachers and student. In the one-way communication, students lack the ability of autonomous learning. Although teachers spend a lot of energy in class, the teaching effect is not very ideal. So, based on optimizing the teaching content, improving teaching methods and enriching teaching method is the main content of the course teaching reform, which brings benefits to cultivating students' research, analysis and problem solving skills [6] . And a diversity of teaching methods can attract students' attention, improving their learning interest.
III. THE REFORM OF THE TEACHING CONTENT AND METHOD OF THERMAL PROCESS CONTROL SYSTEM

A. The reform of the teaching content
The curriculum nature of thermal process control system is to realize the control of the process industry system, with various kinds of instrument as tools, based on control theory. Teaching content mainly includes: the key technology of various components of the process control system, such as detection instrument, control instrument, actuator and the mathematical model generating thermal object, PID control rule, and simple control system design and parameter setting, complex structure and design of the control system, advanced process control technology, computer control system and other new type control system and process control system.
In the organization of the teaching content, in order to solve the problem that students lack overall understanding of thermal process control system, several examples of power plant production process are found to introduce in the overview section of the course, letting the student have a perceptual knowledge to the actual process control system in the initial stage of the course, forming a basic understanding of the components of the thermal process control system. And then in the subsequent chapters of teaching, interpret around the application examples. At last, the practice teaching link makes students do the system design on their own. Considering the continuous development of process control technology feature, in the teaching, teachers are required not to be limited to the contents of the textbooks, but add and remove trade-offs to the teaching material content, update teaching content, blend the latest technology and information in teaching, and introduce them to students in time. At the same time, for the knowledge which has been out of date, there are no requirements. When teaching actuators, for example, the author do not only systematically introduce the electric actuators and pneumatic actuators used in all kinds of industries, but also introduces the current popular inverter technology and its application.
B. The reform of the teaching methods
On the foundation of optimization of teaching contents, the reform of the teaching method is the main content of the curriculum reform. At present, the teaching of this course is mainly composed of classroom teaching, and whether classroom teaching effect is good or bad, directly affects the quality of students learning. Therefore, in the process of classroom teaching, the teacher is taken as the leader and student as the main body, transforming from one-way transmission of knowledge teaching to twoway communication and the research-oriented teaching. For the course to be vivid and to stimulate students' initiative and interest, classes are all made of the multimedia courseware combined with MATLAB simulation way of teaching [7] [8] [9] . Stimulate theory of learned knowledge timely with MATLAB, strengthening the students' understanding the course content. And, when using MATLAB/Simulink [10] to interpret control system at the same time, the use of the MATLAB/Simulink simulation software can be introduced to students, for the subsequent practice teaching link in the curriculum design. In addition, the course is added with a large number of examples of engineering application, which will introduce a typical thermal process production equipment course, introducing the technological characteristics, dynamic characteristics analysis. Leave the research-oriented curriculum design assignment; require students to design their own actual controlled object oriented process control system. For example, simulate and research for large delay object with the MATLAB software, as shown in Figure 1 . 
C. The reform of teaching methods
At present, the multimedia technology has been introduced as an auxiliary means into teaching. In the thermal process control system teaching system, there are more SAMA legends, so COM automation technology is used. In the multimedia teaching courseware, various typical power plant production process control and all kinds of algorithm of MATLAB/Simulink are shown to students, which makes the students not have to enter the production site. They can understand the whole process of thermal production in a multi-angle way, which deepens students' understanding of the concepts of instrument working principle; and at the same time, in the classroom, simulation demonstration with inducting control system design shall be done, and the comparison between all kinds of control system structure and the control effect of control algorithm shall be carried out, the parameters of the control algorithm shall be manually adjusted, and the parameters of control effect shall be analyzed and compared, enhance the students' perceptual knowledge, improving the classroom effect of science and technology teaching experiment. In addition, in order to avoid that students have difficulty extracting key points from the very large amount of information in multimedia course ware, combine classroom blackboard writing and multimedia, appropriately adding some blackboard writing in the process of teaching to clarify the key points, but also helping to attract the attention of students. The control system of the double tank liquid level control system is shown in Figure 2 , the system can express the change of the liquid level of the double tank vividly. 
D. The reform of practice teaching
The thermal process control system is a practical and strong comprehension professional course. To adapt to the social demand for talents, cultivating creative and interdisciplinary talents has become the main goal of most colleges and universities. In order to achieve this goal, the practice circle must be strengthened under the premise of emphasizing theory teaching. Practice teaching is an important part of the course teaching. Due to the limitation of the teaching content and teaching hours, teaching is carried out in the form of a variety of practical teaching mode of combination, to cultivate students' ability to use learning theory knowledge ability to solve practical production problems. In the practice teaching link, add curriculum design with design ability and innovative ability. Course design is the design and implementation of a boiler control system to control each controlled indexes in the process of production of boiler. According to multiple index and control algorithm, it can be divided into several subjects. Put 3 ~ 5 students in a group and each group may choose indicators and control algorithm. They are requested to complete the group corpus design, the construction of the system, parameter setting, the results of analysis and defense tasks, so as to strengthen the cultivation of students' comprehensive application ability and innovation ability.
Experiment teaching is an important way to cultivate students' beginning ability, broaden the students' thinking and improve students' innovative capability. Previous experiments just appear in the form of auxiliary. In specialized course teaching, with three or four times basic experiments, which mostly arranges to verify the experiment content. Influenced by experimentation and test equipment, after the experiment, students still don't have clear thoughts about the content of the experiment. And knowledge principle still stays in the textbook and some concept and conclusion are abstract, lacking perceptual knowledge, which is not conducive to cultivate students' learning enthusiasm and innovative ability. How to help improve the students' interest in learning and motivation, strengthen their understanding and mastering of knowledge, cultivate students' comprehensive ability of applying knowledge to solve actual problem becomes the key issue in the experiment teaching to solve.
Process control laboratory is equipped with advanced laboratory apparatus (two sets THKGK -type 1 process control experimental device, manufactured by Tianhuang Corp. ) ,which means it's able to carry out all the thermal process control system experiments. Having optimized integration of experimental contents, adopt method of combining confirmatory experiments and comprehensive design experiment, paying attention to transforming some forefront automatic technology into the students' experiment content. As well, take reform experiment project and open experiment teaching. These two methods have been conducted some kind of reform, which has obtained the certain effect.
IV. CONCLUSIONS
This course is an engineering practical subject. Only through hands-on practice can the knowledge be really mastered. Through the teaching reform and practice of the thermal process control system, students better understand and master each part of knowledge and have a new understanding of the course related basic theory [6] , which also cultivates students' the engineering concept and ability. Through the reform in experiment circle, students can apply knowledge to engineering practice, improving their beginning ability, training the ability to analyze and to solve problems. Due to the reform of this course, students acquire some foundations of the control system and they have mastered the basic design process, which, to a certain extent, will help them to better complete the following graduation design.
